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‘SYNOPSIS 


Mission 1024 is a 2-part satellite reconnaissance mission. The 
vehicle, containing 2 panoramic cameras, 4 horizon cameras, and 2 stellar 
index units, was launched into a prograde orbit on 22 September 1965. 

The recovery of the first capsule was accomplished in an air catch on 
vess 81D, 27 en emter 1965. The second capsule was retrieved in ar air 
eatch on pass 161D, 2 October 19€5. 


The imagery quality of the photography of the panoramic cameras is 
generally better than that of recent missions. This improvement is not 
reflected in the MIP rating of 85 assigned to this mission because the 
improvement is not cr sufficient magnitude to raise the quality rating 
tc the next higher increment, MIP 90. Approximately 40 percent of the 
mission is obscured or degraced by cloud cover. 


The forward-looking (master) camera film of the second bucket 
(Mission 1024-2) was processed in the Yardleigh processor. The Yard- 
leigh is a frame-Dy-Srame processor having the ability to automatically 
and completely change the processing level from one frame to the next. 
Al? other panoramic camera photography of the mission was processed in 
tne Trentor processor, providing a comparison for analysis. 


The stellar and index cameras of both missions functioned weil. 
However, the stellar film of Mission 1024-2 was seriously degraded in 
she processor when a processing splice separated. The accident destroyed 
approximately 25 percent of the film and, because of excessive stresses 
introduced throughout the take, the entire product was considered unuseable 
for attitude determination. Attitudes were therefore determined from 
nerizon photography by the conjugate imagery method. 


6 


ight resolution target arravs were photographed during this mission. 
The vest ground resolution observed on the target displays was 7 feet. 
wrile there is little correlation in the resolution figures of the 2 
cameras on any given target or from one pass to another on the same camera, 
there is also little correlation in the parameters controlling image 
euglity. This report provides the resolution as measured on each target 
tcsether with the factors that influence image quality. While an analvsis 
of any one target complex leads the observer to conclude that one camera 
cperated more efficiently than the other, analysis of the entire missior. 
record shows little quality difference. However, the slave (aft) camera 
imacery is usually slightly better than that of the master (fwd) camera. 
Tre conclusion 1s that the system performed according to its desig through- 
cut the missior and the isolated quality differences are the result of 
atmospheric and relative solar position variations. 
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. GENERAL FLIGHT BATA 
1. Launch and Recovery Dates 
Launch Date 22 September 1965 


Recovery Date, Mission 1024-1 27 September 1965 
Recovery Date, Mission 1024-2 2 Oct 1965 


2. Orbital Parameters 
Mission 1024-1 (Rev 41) Mission 1024-2 (Re- 19¢) 


Period 90.078 min 89.924 min 
Perigee 95.934 nm 96.557 nm 
Apogee 205.320 nm 201.450 nm 
Eccentricity 0.01522 . 0.0145 
Inclination Angle 80.058° 80.057 
Perigee Latitude 18 .438°N 31.517°N 


3. Photographic Operations 


Mission LOek-1 Missior 102--2 
Operational Passes 29 28 
Domestic Passes 6 5 
Operational-Domestic Passes 1 0 
Engineering Passes 1 
Recovery Revolutions 81 161 
Oe 
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PART 1. CAMERA OPERATION 


1. Master (Fwd) Panoramic Camera No 172 — 


The master (fwd) panoramic camera was operational throughout the 
mission and recorded good quality, high-resolution imagery. Degrada- 
tions caused by anomalies in the camera operation were minor. The 
following list describes the location, cause, and result of the camera 
operation anomalies: 


a, Scratches 


1. Sean Roller Seratches. There are small, longitudinal 
emulsion seratches just inside the format, at each edge, under the 
camera number and at the take-up end of most frames of the mission. 
The scratches are caused by the scan roller and are characteristic 
of the camera design. The manufacturer plans no remedial design 
changes. 


2. Fail Scratches. There is a continuous, longitudinal 
emulsion scratcn in the border, at both film edges, throughout the 
mission. These scratches are caused by tne contact of the film 
enulsion witn the film guide rails in the camera. Because of the 
camera design, these scratches will be present on all missions. 

The scratches, being outside of the format, have no direct bearing 
on the imagery. However, the emulsion flakes or dust they create 
are a potential hazard to the quality of the mission product. While 
the camera manufacturer is concerned with the problem, no solution 
is apparent and none is anticipated. 


3. Intermittent Scratches. There is an emulsion scratch one 
inch from and parallel to the Sfrequency-mark film edge intermittently 
throughout the mission. The scratch is very faint and occurs at 
unpredictable intervals. It is apparent in the penoramic as well as 
the horizon formats. Because of the subtlety of the scratch, it does 
not have a significant bearing on tne image quality. The camere 
manuracturer agrees that the scratch was camera induced, but its caus<- 
has not been established. 


b. Light Leaks 


1. First and Last Frames of @ Pass. Light entering the camera 
around the lens housing during camera-off periods caused the first 
and last frames of most passes to be partially fogged. The density 
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of the fog is commensurate with the duration of the camera-off 
period and the prevailing solar elevation. System design modifica- 
tions to alleviate the problem are under study. 


e. Other Recurring Fog Patterns. On the first frame of most 
passes, there is a 1.5-inch band of fog paraliei to the minor axis 
of the film. On the fifth frame of most passes, there is 4 narrow 
pand of fog, parallel to the minor axis of the film, near both ends 
of the format. On the next-to-last frame of most passes, there is 
a fogged area at the center of the frame. The density of all these 
areas of fog is commensurate with the duration of camera inactivit- 

ith which they are associated and with the solar elevation. The 

“og is telieved to be caused by light entering the system in th 
atlative shield area and at the barrel interface or drum. To eli- 
minate the fog, special light leak testing prior to launch is planned. 


3. Mission Termination Procedure. The cut and wrav procedure. 
terminating Mission 1024-1, was accomplished smoothly. However, *he 
Silm supply of both panoramic cameras was exhausted prior to th 
recovery of the second capsule. The trailing ends of the film tecame 
vanglec in the tottom of the capsule, causing a delay in the delilx- 
ing procedure. There was no significant Silm damage associated with 
tris anomaly. 


©, Slave (Aft) Panoramic Camera No 173 


The slave (aft) panoramic camera was operational throughout the 
mission. Good quality, high acuity photography. approximately equal and 
possibly sligntly better than that of the master camera, was recovered. 
Like the master camera, the degradations introduced by anomalies ir <he 
camera operation were of a minor nature. The following list denotes che 
decradations associated with camera operation and descrites treir locatior. 
cause, and severity. 


a, Scratches 


1. Scan Roller Seratches. There are longitudinal emulsion 
scratches iust inside the format at both film edges, under the camers 
number, and on the same longitudinal axis at the take-up end o* mos- 
‘rames of the missior.. As in the master (“wd) camera photozraphy, 
trese scratcnes are caused by the scan roller and are inherent in the 
camera design. 


2. Rail Seratches. Longitudinal emulsion scratches in toth 
corders are continuous throughout the mission. Their cause and their 
influence on imaze qualit: is the same as on the master (“wd) camers 
photorraphy. See Fart I. A, (2). 
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l. First and Last Frames of a Pass. Because light enters the 
camera system around the lens housing during camera-of* periods, the 
first and last frames of most passes are partially fogged. This is 
the same type of fog that is present on the first and last frame of 
mos+ passes of the master (fwd) panoramic camera photograph. 


nr 


i) 


2. Cther Recurring Fog Patterns. There are areas of “or 
+he first 4 frames, the last 4 frames, and the sixth-from-las* frame 
of most passes. All of these areas of “og are commensurate with the 
solar elevation and duration of camera inactivity with which ther are 
associated. The lignt causing the fog is suspected to be leakire 
into the system at the ablative shield interface ard at tre Tarrel 
interface or drum. To eliminate the likelihood of light leaks, the 
camera and vehicle manufacturers intend to study the specific causes 
and initiate corrective measures. 


3. Master (Fwd) Horizon Cameras 
a a A aS 


Soth cameras were operational throughout the mission, recording zood 
horizon images. Because of the processing accident that made “re stellar 
ilm of Mission lO2@k-2 unuseable for attitude determination, she horizon 
mages were the only source of attitude data available. 


4. Slave (Aft) Horizon Cameras 


The slave (aft) horizon cameras were operational throughout the mission. 
The imagery recorded by the port-looking (teke-up) horizon camera is sharp 
and well defined throughout the mission. The starboard-looking (supply) 
horizon imagery is sharp and well defined through the first camera opera- 
tional period of pass 5D. The horizon images exposed on pass 5D, part 2, 
through pass 18D ere indistinct and appear to be out-of-focus at contact 
scale. However, under magnification the images are in focus. The apparent 
Cut-of-focus condition is an illusion introduced by a general, vague 
density/cast over the imagery. This phenomena has teen experienced on 
previous missions and the cause 1s being studied. The veiled image condi- 
sion is not apparent after pass 18D. 


be by 


5. Stellar Camera No D-69/72/84 (Mission 1024-1) 


The camera was operational throughout the mission, producing 4Ol 
frames. 


ae Elongated Stellar Images. While the stellar images are well 
defined, they are not circular. At low magnification, the images appear 
tc te smeared, but further study reveals -- an image, a smear, and another 
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image. A frame, selected at r 
large as 24 X 57 microns (See 
This elongated imszery causes 
because actual star centers 


wee 


must te deter 


andom, was found to have stellar images as 
illustration a+ the end of this sectior). 
delays in the stellar reduction process 
pefore the data can te 


”™ ”~ 
mines 


rejuced. The vroteble cause of shis anomaly is vehicle perturtation during 
exposure. 

e. “Rlawe. Sarte eleise .22 86) Sesres2aete yy Lo percens S.ere 22 
each frame. While the flare crscures the stellar images within the area 
it encompasses, it dces not seriously affect the stellar reduction process. 

a, Plus Derstt: Streaks. Heavy. distinct plus density streaks, 
Darallel to the directicr cf Slight. avpear cn most ste liar frames exvosed 
in she first 22 erbits (stellar frames 1 - 123). After pass 22D, the 
Seveet = Snuees Sale or, Phates 22 5y- 25 5 Bre 72s. White “sre ieeces ere 
srouent to be of ervetsllizea ‘etvisoned cuel particles, investization of 
one sreoriem is. cer sacle 

Se. cere eas Sse, 2Vere: ere Sever ore sent traces of fog on the 
2ast 15 frames of the mission in association with film supply exhaustion 
Duete ene Slee Soese Si seaees 2 Ce Sy eae edges of frames 9, 3c. 36¢. 
This fog was orctatly caused ty a mincr tracxing problem in the camer 
Ste ei ley eee tec l ore Gr ol lee erecescore On most frames afflect a. 
the fog level was not of sufficient density to seriously impair the 
stellar reduction process. Only on frame 401 (the last frame of the 


$ 


mission) was fog of sufficient 
the stellar reduction process. 


density to make the frame unuseable for 


IMAGE DIMENSIONS 


Stellar Frame 49, 


7 wae 2 88 


oe Correiation Matk 
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Flare # 


Flare 
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6. Steller Camera No 2364/82/66 (Mission 1924-2) 


The camera was operational throughout the mission and recorded 413 
frames. The image quality and flare patterns are approximately the same 
as on the steller photography of Mission 1024-1. However, a processing 
solice separated in the processor during processing. The film was damaged 
to such an exten+ that it was considered wnuseable for attitude determina- 


tion: 


a. Plus Density Streaxs. Plus density streaks, parallel to the line 
of flight, reported as ceing present on the stellar photography of Mission 
1oek-l, are nct present on this photography. 


b, Abrasions. The film contains abrasions and scratches associated 
with the aforementioned processing accident. Also, there is a heavy 
erulsion abrasion on frames 340-h13 that is not considered to have been 
used during ereeessing. It is 0.2 inch from and parallel to the 

rrelation lars edge of the film. It does not intrude into the format 
and, therefore, does not degrade the imagery. 


7, Index Camere Ne 3-69/72/8h (Mission 1024-1) 


The index camera operated normally throughout the mission. Four 
hundred eighteen good quality frames were produced. There are no film 
degradations caused by camera anomalies or malfunctions. However, the 
reseau grid was rotated 180 degrees from the position indicated in the 
calibration report, making it necessary to alter the prearranged interior 
matrix orientation. 


8. Index Camera No D-64/82/66 (Mission 1022-2) 


The camera was operational throughout the mission. Four hundred 
thirty-two frames were exposed. The photography is of good quality. 
However, minor image degradation is apparent intermittently in associa- 
tion with camera operation. The following varagraphs describe the 
location, severity, and cause of the degradations. 


A. Edge Fog. Fog is minor and intermittent along both film edges 
throushout the mission. It was probably caused by a minor tracking 
vrotlen in film manufacturing, in the cameras, or during processing. The 
Sos does not intrude into the format and is not a degrading factor. 
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b. Plus Density Streaks. On frame 158 and all subsequent ‘rates 
there are groups of short, fine, comet-shaped plus density streaxs parallel 
to the major axis of the film. Each group contains several streaxs 
criented along the major axis. They appear to be the result of a reller 
hesitation within the system. Because of the small scale of the imecery. 
4he streaks are s degrading factor. Frames 200 and 25” are gocc exexpies 
ef the resulting cegracation. 


ec. Static Foz. Fog induced by dendritic static discharges is 
present on the Lsas< 2) frames of the mission ix association with TiL- 
Supply exhaustic:. The density of the fog is suck that it presents s 
moGerate degraistion to the image qualit:. 

b. Light Leaks. There is a streax of fog extending into tne Icrmat 
from the camera numcer edge of the film or frame 2. Because the Tce 
appears cr. only cne frame, it is not a significant factor. The ias- - 
Prames Cr ore = ior. are fogged in varying degrees. ‘his Tog is 


si 
atec with film supply exhaustior. 








“This secticn is intended to describe problems in the procedures 
equipment used in supvort of the mission. 


'y 


) 


a. Camera Operations Cable. The camera operation cable is corviled 
as the mission is in progress and is issued in one day increments. “© Missicr. 
1024-2, the orbiting vehicle was commanded to assume a “zombie” or inactive 
mode during the ascending portion of revolution 89. As a result of che 
command, ll frames were generated in the panoramic cameras. Those frames 
were not indicated in the proper sequence on the cable. As a result. + 
unexplained, clear frames followed the photography of pass 88D cn the 
slave (aft) camera photography and 5 clear frames followed the photczaraphy 
cf pass 88D on the master (fwd) camera film. Because all frames mus< be 
titled, this omission caused delay during the initial breakdown procedure. 
Tx complicate the situation, the binary time word starts over, at rarziom, 
wnen tne cameras are reactivated. Therefore, the titling decision rei 
to te made by comparing the binary time word of the clear frames wit 
“reat of the previcus pass. The procedure was effective and the frares 
were correctl: titled pass [9AE. 


bd. Binary word. 


1. The binary index lamps were recorded faintly on the last 
frame of each camera operation. Because of their low intensity on 
the negative, they were further degraded in the printing process 
ara surceq.ently were not c* sufficient density to be useable ir 
the automatic binary reading equipment. All of the affected index 
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lamp images had to be hand punched prior to reduction of the data. 
This problem was caused because the cameras electrical power was 
being shut down as the scan head crossed the center-of-format 
switch on the last frame of all operations. The solution of the 
problem is to adjust the cam commanding the index lamp so it is 
activated earlier in the cycle. This remedial action has teen 
initiated by the contractor. The binary word was not recorced or 
the master (fwd) camera film of frame 54, pass O9D, and frame 46, 
pass 23D. The cause of the malfunction has not teen determined. 
The tinary word value is in error on the slave (eft) camera frame 
53, pass 35D; frame 152, pass 40D; and frame 41, pass 57D. Binary 


3 ~ 
lamp No 29 is very weak on slave (aft) camera passes 29D and 577. 


2. Automatic Binary Reader. The value cf the binary words 
is automatically recorded by a binary reading machine. The 
density of the base fog is an input to the machine. The machine 
considers densities of a certain range above case fog to te 
lischted. Binary lemps and densities less thar the given range 
ere considered as unlit binary lamps. The base density adjuste- 
ment is manually controlled by a rheostat. The master camera 
film of Mission 1024-2, having been processed in the Yardleigh, 
contains immediate and Srequent base density changes. Because 
the binary reader was designed to be adjusted according to zradual 
base density changes, as is the case with film processed in the 
Trenton processcr, a large portion of the master camera data 
blocks of Mission 1024-2 were not adaptable to machine reading 
and had to be reduced by hand. Anticipating that more film is to 
be processed in the Yardleigh, design modifications of the automatic 
tinary reader are being considered. 
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a. Horizor Cameras Exposure. The exposure of the horizor. cameras 
was also commensurate with the solar elevation, i.e., when the film 
of the panoramic cameras is of low density the horizons are also 

of low dernsity. 


e. Processing Equipment. The film from both panoramic cameras us 
or Mission 102L-1 was processed in Trenton processing machines. 0 
Mission 102b-2, the film from the slave (aft) panoramic camere wes 
processed in the Trenton and the film from the master (wd) ir the . 
Yardleich. Trenton processing is familiar to the community because 
it is the processing technique that has been used for several veers. 


Yowever, the Yardleigh vrocessor is a new concept of film processing 


and was used cperatiomelly for the first time on the master (w3) 
camera record of Mission 1024-2. 
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tne minimum density of each frame is determined by arn infrarec scar- 


ning densitometer. That density then automatically dictates the 
proper developing level for that frame. The following section, devoted 
to the processing of the panoramic camera film of this mission, makes 
special note of the differences in Yardleigh and Trenton processing. 


g. Tne percentage of film processed at each level of development was: 
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a. Observations from the Graph. 


., On Mission 1024-1, the processing leve. of the master (wa) 
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camera chetcarapny and the slave (aft) camera vrotography was the same 
=2.3 percent cf the precessing time. I: differes by one level of 
evelopment 41.2 percent of the processing time and it was different <tr 


Zz Levels of development during 0.5 pereent of tne process. 


>. Or Mission 102--2, the film of the master camera (rcrocesse= in - 
~re Vaerileigt) wes crocessed at the same level es that of the slave camere 
f ash - ‘ = ” 
-vtrocesses in the Trertcr) during 73.c¢ percent cf the process. The rroecess 
Levels iifferei ty one during 20.6 percent of <ne process anc a diflverence 
of 2 levels cf vrecess existed iuring 5.¢ percent of the processing tine. 
7, Althouse. 2 different types of processcrs were used, the processing 
-avelg cf the rcils cf ffim were the same during 73.6 percent cf? Missicr 
L len -e Or. Mission 122--1, the vrecessing levels were “he same or only ewe 
merrters cf the missicr.. In order to determine the sigificance of these 
wglues, the same type c* analysis sheuld be corducted or. a future wissicr. 


., The process level was identicel on botn relis of film on L vasses 
: Migsicn L22Qu-l. Three of these passes were rrocessed at the fuli ieve- 
nad one at intermediate. On Mission 102h-2, the film of both cameras was 
rocessed continuously at the full level of development on 11 passes. While 
hese figures alone tend to suggest that the Yardleigh does not change the 
rocess significantly, further analysis is necessary in order to establish 
he sigma limits of the values. 
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6. A further consideration involved in the evaluation of the processors 
is the filter differences in the 2 cameras. The following item descrites ‘he 
transmission of energy of each filter at various wavelengths within the 
electromagnetic spectrum. 
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FIGURE 1. DESCRIPTION OF PHOTOGRAPHIC DATA 


The data pertaining to photogrephs cortained in this publication 
are defined as follows: 


PASS: A vass is the operational vortion cf an orbital revolutior. 
A suffix D indicates that the photogravhy was acquired during the 
descending portion, a suffix A indicates that the photography 
was acquired during the ascending portion, and a suffix M 
indicates that the photozrapry was acquired during a pass thes 
includes both ascending and descending portions. An additional 
suffix E indicates that the pass was an engineering operatior. 
or that a portion of the pass has been edited. 


DATE CP PHOTOGRAPHY: The date of photogravhy indicates the day, conth, 
and year (GMT) that the photography was acquired. 


UNIVERSAL GFID COCFDINATES: These coordirates are included to lecate 
she jilustreted pnotcaravky within the vanoreamic format. 


SNLARGEMENT FACTOS The enlargement factor is included to indicate 
the number of preunciee the original material has been enlarzed 
in the photographic illustration. 


GEOGRAPHIC COORDINATES: These coordinates are included to indicate 
the latitude and longitude of the panoramic format. 


ALTITUDE: This meas 
to the Hough £1 
photography. 


urement is the vertica] distance from she vehicle 
lipsoid et the time of the acquisition of the 


PITCH: Rotation of the camera about its transverse axis. Using 
appropriate aeronautical terminology, positive readings indicate 
nose-up attitude and negative readings indicate nose-down attitude. 


ROLL: Rotation of the camera about its longitudinal axis. Using 
appropriate aeronautical terminology, positive readings indicate 
left wing-up attitude and negative readings indicate right wing-up 
attitude. 


- 26a - 


Handle Via 
St ik 


FOP-SECRET-RE FR Control System Only 


aber titei 
—NOFOREOH-DISSEN” 
Control System Oniy 


YAW: Rotation of the camera about its vertical axis. Positive readings 
indicate counterclockwise rotation when viewing the ground nadir 
from the vehicle-mounted camera in-flight. 


LOCAL SUN TIME: This time is included to present to the viewer 4 
realistic time of acquisition of the photography illustrated. 


SOLAR ELEVATION: ‘The solar elevation is the angular elevation of 
the sur. above a plane tangent to the surface of the earth at the 
center of the panoramic format. A negative solar elevation 
indicates that the sun is below the plane. 


SOLAR AZIMUTH: The solar azimuth is the angular measurement of the 
rays of the sun measured from true north in a clockwise direction. 


EXPOSURE: The exposure is the duration of the photographic exposure 
exoressed in e fraction of a second ard is computed from the 
scan rate and slit width. 


VEHICLE AZIMUTH: The vehicle azimuth is the angle of grounc track 
with respect to geodetic coordinates. 


PROCESSING LEVEL: The processing level is pertinent to the referenced 
frame and is extracted from the contractor's processing report. 
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FIGURE 2 FIGURE 3 
CAMETE ga. seo <8) es A we) OS Se wt TS 172 
Pass eo e0e@ ef © © © © © © © @ #£ @ © © w» @ @ © 103D 103D 
Frames 6.60% 408 we ok WW ee, ow e LE ATE 12 Fwd 


Date of Photography. .. +. +++. +s. 2 Sept 65 29 Sept 65 


Universal Grid Coordinates ......e.. 20.5 -12 70.5 - 13.5 
Fnlargement Factor .....+-+-+.+..+.. 40X 40X 
Geographic Coordinates ...... ... » 45-54N 61-54E 45-52N 61-58E 
Altitude (feet). . 2... + +e © «© © « » © 610,693 612,684 
Camera Attitude: 
PEECH 6. see. She Be HE Se ee eS EL OOP OB" 00°13! 
POL Ws bs ait oncds eee ae ee a A ees ae OO 00 00°03 ' 
Yaw . 1. 5 + 0 ew ew ww ww th ww wl wh tl hel ht Not Determined Not Determined 
Local Sun Time... BG tet or A te et ae ee ee 1225 
Solar Elevation. .....+e«-s . . . 41908! 41°11! 
Soler Azimuth. 4 <6 6 ee 04 4 -a o. we 40-009" BOT 187 
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Precessing Level .... ete ee eee we PUL Full 
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i Approximate flight direction Sci Approximate scan direction 
; on photograph on photograph 


Approximate location of photograph in format. Negative viewed with emulsion side down. 
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Date of Photography. fee. te Se ed Ge Sve, «eo Se per65 29 Sept < 
Universal Grid poordinetes 5 ee, 01-8. a ea, =] 22ee7 70.6 - 13.4 
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Date of Photography. ......s.s«+ + + 2 Sept 65 29 Sept 65 
Universal Grid Coordinates ........19.5 -11.9 72 - 14.2 
Enlargement Factor... . + +e «+++ + 4OX Lox 
Geographic Coordinates ...... + + + 41-23N 63-09E 41-22N 63-13E 
Altitude (feet)... 2-2 20 eee ee + 601,212 602,771 
Camera Attitude: 
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Yaw: «+ ae oe a a . - « Not Determined Not Determined 
Epkal: Gun Piers nes GF acaes wa oe Ge LOL 1231 

Solar Elevation. ... dS Se Se des Se Ge: SEO 459007" 

Solar Azimuth. ....- + e+ ee 2 ee - 1919 191° 
Roposure: 4 soap So eee ee ee aw Bowe o 1/186 1/123 
Vehicle Azicmth. rer ee ee 169°13' 
Processing Level . . . 6 «2 © «© © © «eo ew Full Primary 
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Approximate flight direction aa Post Approximate scan direction 
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Approximate tocation of photograph in format. Negative viewed with emulsion side down. 
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S. Physical Film Degradations 


This section provides data pertaining to physical film degradations 
of this mission that are not directly attributed to camera operation. 


a. Panoramic Cameras. The light leaks, as described in the "Camera 
Cperation Section" of this text, are not solely camera induced. Because 
the vehicle skin serves as the camera body, the light leaks must be con- 
sidered as being a system anomaly as well as a camera-induced anomaly. 
Pinholes, abrasions, and handling marks are minor and intermittent through- 
out the mission. The slave camera photography of passes 9D through 37D 
contains a row of small pilus density marks. The marks are approximately 
0.9 inch from the binary edge cf the film and appear each 2.35 inches along 
the major axis. The density cf the marks is such that they can be detected 
enly in low density, lcw contrast areas of the negative. The cause of the 
anomaly is unknown. ‘The general physical condition of the film from both 
vanoramic cameras is good. 


b. Stellar/Index Unit D-69/72/84 (Mission 1024-1). The film 
recovered from both cameras of the steller/index unit of Mission LOek-1 
is in good physical condition (miner pinholes, abrasions, and handling 
marks excepted). 


ec. Stellar Camera D-64/82/66 (Mission 1024-2). The extreme physical 
destruction incurred during the process of the stellar camera film of 
Mission 1024-2 makes an evaluation of subtle system-induced physical 
degradation impossible. 


d. Index Camera D-64/82/66 (Mission 1024-2). The general physical 
quality of the index camera film of Mission 1024-1 is good. However, 
there are random, comet-shaped minus density streaks on most frames after 
frame 158. All of the streaks are parallel to the major axis of the film 
but they follow no pattern of incidence. Their cause has not been deter- 
mined. 
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PART Il). IMAGE QUALITY 


l. Cefinition of Fhotomrapnizs Interpretation PI) Suitability 
e : 


PI suitability ts an assessmen= of the meen ears content cl pnoto- 
sraphiec reconnaissance material anc its intervretability. A mumcer cf 
interrelated factors are involved, such as fe: quality of she phcetoeraphy, 


she extent of target coverace. scale, and weather limitations. However, 
she fundamental criterie for assigning a PI suitability rating may te re- 
duced to (a) the scope of the rhotozraphic coverace and (>) the degree to 


7 


WALES? 6 peo ccerer es interoreter mary extract uselul ard reliatle informa- 


ed 


“ion zrem tne material. 


Pr Bultecilits rative> arse Sxcellece, “cece, rair, Foor, ana. Ussses 
able. These ratines refer to the cverall interpretive value of he 
wrotosranhs; cotainei from 2a varctic.lar reconnaissance missicr.. iIndivi- 
Sug. tarzets mes": alsc te assioced Fri suitability, ratings. “he stancaris 
tnat determine assignment cf tne various ‘ratings are: 

“xyoellent: The vhotograrny is free cr dearslaticns by camera ~al- 
Surotions or urecessine faults and weather conaitions are Tavoracie 

1 


throughout. The imagery cortains sharp, well-derined edges arc corners 
with no unusual distortions. Contrast is optimum and shadow details, as 
well as details in the highlight areas, are readily detectable. Cbser- 
vation of small objects and a high order of mensuration are made possible 
by the consistently good quality of the photography. 


Good: The photography is relatively free of degradations, or limiting 
atmospheric conditions. Edges and corners are well defined. No wnusual 
S:ector~ions are wresent. ~ésessicn. anc eccurace metsureation. of stall <st< 
teots ere feasitle, Dut to a lesser degree than in material ratec as =x- 


cellent. 


Fair: Degradation is present and the acuity of the photography is 
less than cptimum. Edges and corners are not crisply defined, and there 
is Loss of detail in shadow or highlight areas. Detection and identifi- 
cation of small objects are possible but accuracy of mensuration is lin- 
ited by the fall-off in imace zuality and the less-than-optimum contrast. 


Foor: Camera-induced degradations or weather limitations severely 
reduce the effectiveness of the photography. Tefinition of edges and 
corners are rot well defirec. iInlt sross terrain features and culture 
may te detected or identifies enc distortion of form may exist. Accur- 


ate mens reticn of ever. large criects is douttful. 
Wie Sect Qegradetic. <i: phot [Cm prapny completely precludes detec- 
@tser.. SAer. 222 Cau Cn, Eno SELES Ste tiCn ef cultural details. 
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2. PI Suitability, Missions 1024-1 and 102-2 


The PI suitability of this mission is good. The photo interpreters 
say the overall image quality is the best they have seen from this system 
ir. the past le months. Relatively good atmospheric conditions throuzhout 
the mission seem to be the influencing factor in the PI s quality appraisal. 


While the MIP rating of 85 has been common among recent missions, it 
measure of only the best imagery of the mission. However, missions 
.-i and 1024-2 have more imagery of approximately that same quality level. 


~ 
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The photo interpreters report contains some derogatory comments about 
the phetography exposed at low solar elevations. However, the film 
Footage exposed at these lower solar elevations is not excessive. The 
crtitai parameters and the launch time are, by nature, a compromise and 
Sherercre will provide more favorable photographic conditions in some 
parts of the world than in others. 


etailed study of the imagery produced by both cameras reveals no 

i ~ difference in image quality, although on most frames the slave 

) camera photography is slightly better than that of the master (‘wa 
& 


Tne Yardleigh processor processes each frame according to the 
minimum density of that frame. Because the maximum density of the frame 
is not considered in the processing level decision, the maximum density 
areas of the film processed in the Yardleigh tend to oscillate from one 
frame to the next. The positives that the photo interpreters view are 
vrintec according to the average density of the pass or part. As a result, 
tne censity difference between adjacent frames processed at different 
Sevelorment levels is exaggerated. When the interpreter recognizes this 
as veing the degrading fact, he asks for a special print of the area and 
the degracing factor is eliminated. The loss, then, is mainly in time. 


She film processing contractor recognizes the loss of informazior 
incurred by printing film processed in the Yardleigh at an average level. 
To cireusivent the protler, the processing contractor is developing a 
7rame-ty-frame printer. The problem was anticipated early in the Yard- 
leicr. development, and the printer is well on its way to becoming opera- 
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sxcept for the opvious changes in density level, the PI's said they 

= teil nc difference ir. imagery processed in the Yardleigh compered 

rat processed in the Trenton. The comparison generated by this 

id rot vrovide e good comparison for analysis. The difference 

me relationship of the solar position and the principal ray encountered 
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by the 2 cameras at any given geographic coordinate precludes a deter- 
mination of the sole effects of processing. 


The lack of useable stellar photography on the second part of the 
mission lowers the confidence level of the attitude data and thereby 
effects the mensural activities of Mission 1024-2. While the con‘ugate 
imagery method of attitude reduction is acceptable, it is not ideal. 


Special prints or additional copies designed to minimize the density 
difference of the original negatives were made on 35 parts of this mission -- 
15 on part 1 and 20 on part 2. These figures indicate only the parts which 
were recognized as being of excessive latitude prior to the initial print- 
ing. Several more parts were individually printed as the photo interpreters ' 
demands required. 


The micro-densitometry accomplished by the precessing contractcr 
produced the following average resolution figures: 


Mission 102-1; 91.6 1/mm 
Mission 102L-2: 94.1 1/mm 


The standard deviation of the samples traced on Mission 1024-1 was 19.4 
1/mm and on 1024-2 was 18.2 1/m. 


3. Stellar Reduction Study 


A. Mission 1024-1: Four hundred and one stellar frames were sub- 
mitted for reduction. However, the last frame of the mission was fogged 
and was not used for attitude determination. Although flare degrades 
approximately 19 vercent of each frame, it did not significartly affect 
the reduction process. The stellar images are large and the contrast is 
good. However, the images were not definite points tut elongated smears 
(See Part I, section 5). A report is being compiled on the affect of 
indistinct stellar images relative to various comparator operators. 
Mission 1024 will be the basis for the report which will be made available 
to the intelligence community. 


B. Mission 1024-2. The stellar film of Mission 1024-2 was rot used 
for attitude determination (See Part I., section 6). 


L. Resolution Targets 


Eight resolution target complexes were photographed during Mission 
1024. The following pages indicate the geographic location of each complex. 
The location of each target within the photography is listed together with 
the parameters influencing the image quality. 
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' RESOLUTION TARGET DATA 


Location 

Target: 

Type 

Camera 

Pass 

Frame 
Universal Grid Coordinate 
Date of Photography 
Geographic Coordinate 
Vehicle Altitude (ft) 
Vehicle Azimuth 
Camera: 

Piteh 

Roll 

Yaw 

Local Sun Time 

Solar Elevation 
Solar Azimuth 


Exposure 


Fesolution - Original Negative: 


Flight Direction 
Sean Direction 


Resolution - Second Generation Positive: 


Flight Direction 
Sean Direction 


Lunken Airfield 

Medium Contrast "T" Bar (portstle) 
172 (Master, Fwa) 

46D (Mission 1024-1) 

5 

XS7.0: = Y12<2 

25 Sept 65 

39-O0N - 3h-S2W 

624,184 

16997 ' 


00°26 ' 
-00°07 ' 
00°33" 
1312 
46°55" 
206° 
1/122 sec 


12'9" 
(Not Resolved) 


12 ge uk 
(Not Resolved) 


Handle Via 
whee oe 
Control System Oniy 


Handle Via 
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Location Lunken Airfield 
Target: 
Type Portable Medium Cortrast "T" Bar 
Camera 173 (Slave-Aft) 
Pass 46D (Mission 1024-1) 
Frame 11 
Universal Grid Coordinate X32.7 - Y12.6 
Date of Photography 25 Sept €5 
Geographic Coordinate 39-020N 84-55W 
Vehicle Attitude (ft) 621,599 
Vehicle Azimuth 169°58' 
Camera: 
Pitch -00°19' 
Foll 00°06 ' 
Yaw -00°26 ' 
IToeal Sun Time 1312 
Sclar Elevation 46°) ' 
Solar Azimuth 206° 
=xposure 1/120 see 
Fesolution - Second Géneration Positive: 
Flight Direction 16' 
Sean Direction 12' 


Kandte ¥ia 


Control System Only 


Nande Wa FOR-SEEREFRUFE 


bir ORG OE 


Control System Only 


Location 

Target: 

Type 

Camera 

Pass 

Frame 
Universal Grid Coordinate 
Date of Photography 
Geographic Coordinate 
Vehicle Altitude (ft) 
Vehicle Azimuth 
Camera: 

Pitch 

Roll 

Yaw 

Local Sun Time 

Selar Elevation 
Solar Azimuth 
Exposure 


Fesolution - Original Negative: 


Flight Direction 
Sean Direction 


Fesolution - Second Generation Positive: 


Flight Direction 
Scan Direction 


Wright-Patterson AFB 


Fixed Site 
173 (Slave-Aft) 

46D (Mission 1024-1) 
7 


XP1.6 - Y13.3 
25 Sept 65 
39-39N 85-03W 
623,411 
169°51' 


00°23 ' 
00°07 ' 
-00° 32 ' 
1305 
85°03" 
203° 
1/181 sec 


Not Resolved 
Not Resolved 


Not Resolved 
Not Resolved 


Note: Not covered by master (fwd) camera photography. 
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Location 
Target: 
Type 


Camera 

Pass 

Frame 
Universal Grid Coordinate 
Date of Photography 
Geographic Coordinate 
Vehicle Altitude (ft 
Vehicle Azimuth 
camera : 

Pitch 

Kell 

Yaw 
Local Sun Time 
Solar Elevation 

Solar Azimuth 


=xposure 


Fesolution - Crizinal Negative: 


ea aa ee 
Filta os Treeticr 


Sean Direction 


Resolution - Second Generation Positive: 


Flight Direction 
Sean Direction 


Ganado Airfield 


Portable. Medium Contrast "T" 
Bar (See illustration, Page 4S) 
174 (Master-Fwd) 

63D (Mission 1024-1) 

20 

X44.8 - Y14.0 

26 Sept 65 

35-39N 109-28W 

606, 743 

170929 ' 


00°20 ' 
-00°05 ' 
=00°06' 
1300 
50°06 ' 
203° 
1/121 see 


Fao is 
7tO" 
B'0" 
7*O" 


Note: Not covered by slave (aft) camera photography. 
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Location 
Target 

Type 

Camera 

Pass 

Frame 
“miversal Grid Coordinate 
Date of Photography 
Geogravhiec Coordinate 
Vehicle Altitude (ft) 
Vehicle Azimuth 
Camere: 

PiCCr 

Foli 

Yaw 

Local Sun Time 

Solar Elevation 
Scler Azimuth 
=xposure 

Fesolution - Original Negative: 

Flies Direction 

Sean Direction 


Resolution - Second Generation Positive: 


Flight Direction 
Sean Direction 


Indian Springs, Nevada 


Fixed Site 

174 (Master-Fwd) 

111D (Missior. 1024-2) 
2 

x80.0 - Y13.2 

29 Sept 65 

36-26N 116-45W 

392 277 

170°20' 


-00°919' 


90°99 ' 
Not Determined 


Not Resolved 


Not Resolved 
Not Resolved 


Handle Via 
mbrrert heat 
Control System Qnty 


bale Hepa 
Control System Only 


——f§$S-FORE+BN-OLSE 


Location Indian Svrings, Nevada 
Target: 

Type Fixed Site 
Camera 173 (Slave-A‘t) 
Pass 111LD (Mission 1024-2) 
Frame 12 
Universal Grid Coordinate X10.0 - Y¥11.2 
Tate of Photography 29 Sept ¢ 
Geographic Coordinate 36-26N 116-L8w 
Vehicle Altitude (ft) 591 4268 
Vehicle Azimuth LTO 30" 

Camera: 

Pitch O0°Lk * 

Roll -00°E€ ' 

Yaw Not Determined 
Leeai Sun Time 1232 

Sclar Elevaticn 59°93 ' 

Sclar Azimuth 192° 

Ixvesure 1/186 sec 
resciution - Criginal Negative: 

Flight Direction Not Resolved 
Sean Direction Not Resolved 
Resolution - Second Generation Positive: 

Flight Direction Not Resolved 
Sean Direction Not Resolved 


Note: Target image is very near the bonus area of the frame. 
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Location 
Target: 

Type 

Camera 

Pass 

Frame 
Uydversal Gric 275"). 27 
Date of Photogrstn. 
Geographic Coordinate 
Vehicle Altitude( 7+ 
Vehicle Azimutn 
Camera: 


=xposure 
Fesolution - Original Negative: 
Tre osrk+ 5 r 


Tt 4 
a wee Ee =es ~1o ry 


Sean Directiorz 


resolution - Seccena Generation Positive: 


Flight Directior 
Sean Direction 
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Pahrump, Nevada 


Tixed Site 
172 (Master-Fwd) 
11iD (Mission 102L-2) 


©) 


I t-A an kk 
TAN ©) lw oO 


Not Resolved 
Not Resolved 


Handle Via 
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Location 

Target: 

Type 

Camera 

Pass 

Frame 
Universal Grid Coordinate 
Date of Photography 
Geographic Coordinate 
Vehicle Altitude (ft) 
Vehicle Azimuth 
Camera: 

Pitch 

Foll 

Yaw 
Local Sun Time 
Solar Elevation 
Solar Azimuth 
Exposure 

Fesolution - Original Negative: 
Flight Direction 
Sear. Direction 


Resolution - Second Generation Positive: 


Flight Direction 
Sean Direction 


Pahrump, Nevada 


Fixed Site 

173 (Slave-Aft) 

111D (Mission 102L-2) 
14 

k.8 = F104 

29 Sept 65 

36-08N 116-L4w 
990,930 

170033’ 


O0°P17' 

-00°08' 

Not Determined 
1232 

50°20" 

192° 

1/186 sec 


Not Resolved 
ie'e" 


Not Resolved 
Not Resolved 


Handle Via 
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Location Edwards, AFB 
Target: 
Ty pe Portable. Medium Cortrast "T" 
Bar (See illustration, Page 45) 
Camera 172 (Master -Fwd) 
Pass 127D (Mission 1924-2) 
Frame = 
Universal Grid Coordinate X63.5 - ¥9.5 
Date of Photography 30 Sept 65 
Seographic Ccordinate 34-L7N 118-28W 
Vehicle Altitude (*t) 526,987 
Vehicle Azimuth 179% 35" 
Camera: 
Piteh 39°93 ° 
Foll ogee 
Yaw 90°98 
Lceal Sun Time 1222 
Sclar Elevation =o"? 
Stlar Azimuth 151+ 
Exposure 1/123 sec 
Fesclution - Criginal Negative: 
Flight Direction Not Fescived 
Sear Directicn Not Resclived 
Resolution - Second Generation Positive: 
Flight Direction Not Resolved 
Sean Direction Not Resolved 


Note: Fixed sites also covered in the immediate vicinity. 
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Location 
Target: 


Type 


Camera 

Pass 

Frame 
Universal Griz Coordinate 
Date of Phetccraphy 
Gecaraphic Ccoordinat 
Vehicle Altitude (ft 
Vehicle Azimuth 
Camera: 

Piter 

Foil 

Yaw 
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bLlevation 
Az Bas by oar 
cos ure 


esolution = Crs 
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sy 
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Sean Direction 


ay ft) i) tt 
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HOW 


ginel Negative 
” 


Edwards ATS 


na 


Portable, Medium Cc 
Bar (See illustrat 
172 (Master-Fwd) 
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——Petentteeee 


Control System Oaly —NO-FORETONECEM 
Location Edwards AFB 
Target: 
Type Portable. Medium Contrast "T" 
Bar (See illustration, Page 45) 
Camera 173 (Slave-A?t) 
Pass 127D (Missior. 102b-2) 
Frame 13 
Universal Grid Coordinate x26.5 - YLL.4 
Date of Photography 30 Sept 25 
Geographic Coordinate 34-L6N 113-31W 
Vehicle Altitude (2+ 587 512 
Vehicle Azimuth bla be oy 
Camera: 
Pitch ~90995 ' 
Roll ~90° 06 ° 
Yaw =30° 96" 
Tocal Sun Time 122k 
Sclar Elevation Sic 3e* 
Scolar Azimuth 191° 
Exposure 1/122 see 
Pesoluticn - Original Negative: 
Flight Directicn 12°S" 
Sean Direction owen 
Resolution - Second Generation Positive: 
Flight Direction ero” 
Sean Direction 120? 


Note: Better ground resolution on the positive in the sean direction. 
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Ceatrel System Only 


Location Philipsburgh, Kansas 
Target: 
Type Portable, Medium Contrast "T" 
Bar (See illustration, Page 45) 
Camera 174 (Master -Fwd ) 
Pass 1h2p (Mission 1024-2) 
Frame T 
Universal Grid Coordinate X32 .4-Y14.5 
Date of Photography 1 Oct 65 
Geographic Coordinate 39-45N 98-50W 
Vehicle Altitude (ft) 590,058 
Vehicle Azimuth 169°36' 
Camera: 
Pitch 00°09 ' 
Roll 00°02 ' 
Yaw -00°1} ' 
Local Sun Time 1212 
Solar Elevation h6O3h! 
Solar Azimuth 184° 
Exposure 1/123 sec 
Resolution - Original Negative: 
Flight Direction 16'0" 
Scan Direction 12'0" 
Resolution - Second Generation Positive: 
Flight Direction 16'0" 
Sean Direction 12"0" 
sc: gS 
Handle Via 
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Location Philivsburgh, Kansas 

Target: 

Type Portable, Medium Contrast "T” 

Bar (See illustration, Page 45) 

Camera 173 (Slave - Aft) 

Pass 1hep (Mission 102k-2) 

Frame 12 
Universal Grid Coordinate X58.3 - Y14.7 

Date of Photography 1 Oct 65 

Geographic Coordinate 39-54UN 95-55W 

Vehicle Altitude (ft) 589 419 

Vehicle Azimuth 169°46' 

Camere : | 

Pitch -00°05' 

Roll -90°02' 

Yaw 90°21 ° 

Local Sun Time 1208 

Solar Elevation . 46°26" 

Solar Azimuth 184° 
Exposure 1/123 sec 
Resolution - Original Negative: 

Flight Direction | 3*0” 

Sean Direction 12°90" 
Resolution - Second Generation Positive: 

Flight Direction S10" 

Sean Direction 12 "0" 
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MEDIUM CONTRAST "T" BAR TARGET 
(Aspect Ratio 5:1) 


The medium contrast "T" bar target consists of 2 legs each 327 feet 
long. Each leg is broken down into 8 separate panels for easy handling. 


The pattern consists of 21 bar triplets ranging from an 8-foot bar 
group to a 6-inch bar group. The 2 largest bar groups are 8 feet and 6 
feet respectively. The remaining bar groups range from 4 feet to 6 inches 
decreasing by the (6 «/2 ) sixth root of 2. 


Each bar group consists of 3 black bars and 2 grey bars. Each group- 
ing is separated by a grey patch equal to twice the width of the black bar 
element of the succeeding smaller grouping. Bar dimensions, length and 
width, conform to the aspect ratio as defined in Mil Std 150A. i.e., the 
length of the bar will equal 5 times the width of the bar. 


The reflectance values of the black bars and grey background are 4 
percent and 37 percent respectively. Each panel has a minimum of 2 feet 
of grey material as a border. 


Two targets have been fabricated and are located at Dayton, Ohio 
(Air Mobile) and Tucson, Arizona (Ground Mobile). Instrumentation and 


operation will be carried out according to normal CORN operational pro- 
cedures. 
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BAR DIMENSIONS - MEDIUM CONTRAST BAR TARGET 





Bar Group No. Width Length 
Panel Al 8 ft. hO ft. 
Panel Bl 6 ft. : 30 ft. 
ft. 20 ft. 
Panel 1 
3 ft. 6.75 in 17 ft. 9.750 
3 ft. 2.125 in. 15 ft. 10.625 
Panel 2 
2 ft. 9.937 in. 14 £t. 1.6875 
2 ft. 6.25 in. 12° ft... 7.250 
Panel 3 
2 ft. 2.937 in. ll ft. 2.6875 
oe aoe 10° £t. 
Panel 4 1 ft. 9.375 in. 6. f£t.-10.875 
Lfts ‘7.06: in. T :fts: 1123195 
L £5. -"5 2: 7 ft. 1.000 
Panel 5 1 ft. 3.125 in. 6 ft. 3.625 
1 ft. 1.5 in. 5 ft. 7.500 
Ee: aoe 5 ft 
10.687 in. kh ft. 5.4375 
9.5 in. 3 ft. 11.500 
Panel 6 8.5 in. 3 ft. 6.500 
7.562 in. 3 ft. 0.8125 
6.75 in. 2 ft. 9.750 
6.0 in. 2 ft. 6.000 
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FIGURE 8. BEST RESOLUTION TARGET IMAGERY OF THIS MISSION 


Note: Not covered by the slave (aft) camera. 
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Enlargement Factor. ....... 40X 
Geographic Coordinates. . ... . 35-39N 109-28W 
Altitude (feet) 2 66. 6 ea ws 6 606;743 
Camera Attitude: 
PITCW SW Woe: Bias ee we Beas s 10OC20" - 
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VOW? 6-46 lai eS ee Be We, SOP O8" 
Local Sun Time. .«. . « +» « 6 «© « « 1300 : 
Solar Elevation... +... «s+ 50°05' 
Solar Azimuth .. . 2. 2 + ee « 204° 
Exposure. 2. «6s +s + «6 «6 « « « 1/123 sec 
Vehicle Azimuth . .... «+... 170029! 
Processing Level. ...... . . Intermediate 
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5. Definition of Mission Information Potential (MIP) 


The MIP is an arbitrary number, not limited by terminal values, 
which is subjectively assigned to the vanoramic photography cf a nission 
and which compares it to the other missions. It is meant to be a measure 
of the camera's maximum capacnility for recording information, discounting 
anverse atmosoheric ccenditions, minimum solar elevations, camera ma~func- 
tions, or other factors which reduce the quality of the photograph. 

Tne MIP is based on the best photography found in a mission, even 
trough the photceraphy may be limited to a few frames. Since these . 
franes are considered to be the best in the mission, they do not indicate 
tire overall success, average quality, or general interpretability cf the 
rhotography. 


Criteria for selection of the MIF frame: 
@. Eliminate ali portions of the mission affected b; system 


malfunctions. 
b. Select frames which are free of clouds or atmospreric at- 
tenuation. 


ec. Eliminate the first 10 frames and last frame of a pass be- 
cause tnese may te arfected dy incorrect scan speed. 


Ge. Select frames that are in a continuous strip of approximately 
19 cloud-free frames because cloud shadows from weather fronts are 
east for great distances. 


e. Determine from the horizon cameras that the panoramic 
photography is not affected by apparent vehicle perturbations. 

f. Select targets that are near the center of the format and 
on frames as close as possible tc perigee for scale purposes and to 
eliminate obliquity. 

&.- Select frames having near optimum solar elevation. 

h. Select a high-contrast target (preferably an airfield) and 
compare the target to a previous mission which has been given an 
MIP rating. 
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6. MIP, Mission 1024-1 _ = 


The MIP rating of Mission 1024-1 is 85. The MIP frame of this mission, 
selected according to the criteria set forth in item 5 of this section, is 
frame 67, pass 9D aft. The quality of this frame is equal to the best of 
the mission and is approximately equal to the best of the last several 
missions. However, the quality of more photography of this mission is 
equal to the MIP frame than on most missions. The presence of more then 
normal high quality photography is attributed to the low percertage of 
cloud cover on this mission and the high percentage of film exposed in 
polar air masses. (It has been established that polar air masses offer 
less atmospheric attenuation). 


Te MIP, Mission 102h-2 


The image quality of Mission 1024-2 is approximately equal to that 
of Mission 1024-1. Hence, the MIP rating of this mission is also 85. The 
frame selected as the MIP frame is frame 15, pass 143D (aft). As in 
Mission 1024-1, the image quality of a large percentage of the mission is 
equal to the frame selected as the MIP. 


- 48 - 


Handle Via 


Teter he iol 
-FOP-SECRET RUFF Control System Only 





Handle Via 


~The iit 
Contre! System Oaly 


FIGURE 9. MIP FRAME, MISSION 1024-1 -- MIP RATING 85 
The quality of this photography is equal to the best of the mission. 


FIGURE 10. COMPARABLE COVERAGE FROM THE FORWARD-LOOKING (MASTER) CAMERA 
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FIGURE 11. MIP FRAME, MISSION 10e@4-2 -- MIP RATING 85 
The quality of this imagery is equal to the best of the mission. 


FIGURE 12. COMPARABLE COVERAGE FROM THE FORWARD-LOOKING (MASTER) 
CAMERA 
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1. Edge Spread Function 


The spread function is obtained from microdensitometer edge traces to 
provide an objective measure of the image quality in mission photography. 
The spread function curve represents a summation of the separate elements 
of the photographic system. By taking the Fourier Transform of the spread 
function, the modulation transfer function of the system is obtained. 


To satisfy the desire to express image quality in terms of a value, 
a single number is determined from the spread function curve by measuring 
its width at 50 percent amplitude. This width is expressed as a micron 
distance in image spece and may be converted to a distance on the ground. 
On domestic passes, where 3-bar resolution targets have been available the 
ground distance determined from edge trace analysis and from the targets 
has been found to be comparable. 


The microdensitometric analysis of edges in the image requires that 
the object edge fulfill the conditions of a unit step function, i.e., 
exist for an appreciable distance at a fixed brightness level and change 
abruptly to a new level which exists for an appreciable distance. This 
requirement is usually achieved by rooftops of buildings in large-scale 
photography and aircraft runways or taxiways in small-scale photography. 


The mission is examined to determine the MIP frame (Mission Informa- 
tion Potential) which is a subjective selection of the best photography. 
Straight edges in this imagery meeting the criteria of a step function 
for a length of at least 120 microns are selected for scanning with the 
microdensitometer. 


The microdensitometer used for the traces in this report is located 
at the SPPL facility. The location of the traces was directed by repre- 
sentatives from NPIC. The instrument is the Mann-Data Micro-Analyzer used 
with an effective slit of one micron by 80 microns. A scan speed of 0.05 

minute and a chart speed of 4 inches/minute was used for a recording 
to specimen expansion of 2032:1. One inch on the recording equals 12.5 
microns on the specimen. The traces produced represent a plot of deflec- 
tion versus distance. The deflection of the pen is essentially linear 
with density and the horizontal lines on the chart numbered 1 to 7 equal 
O to 3.0 density. At the same time the traces were made, the electronic 
output signals from the instrument were digitized as density values and 
recorded on paper tape for direct analysis by an IBM 1710 computer. 
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In the table on the next page the following computer outputs are 
listed for each edge traced: The 50 percent amplitude width of the 
Line Spread Function in microns, the reciprocal of the 50 percent width 
in millimeters, and the intersection point of the modulation transfer 
curve and the aerial image modulation curve. The procedure used in 
the derivation of these values is described in the SPPL Technical 
Report No. 101-31 (page 79-82). ‘The edge orientation angle is determined 
in the microdensitometer and is O° when the edge is parallel to the major 
axis of the film and 90° when the edge is perpendicular to the major axis 
of the film. 
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The edge traces were made on the original negative of this mission. 
The imagery traced is contained in the MIP frames of Missions 1024-1 and 
1024-2. 
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SUMMARY TABLE OF EDGE TRACES 


Trace Pass 50% Width 1000/50% | MIF/AIM Edge 
Number Frame In Microns Width Intersect Orientation 
81 7h 


i. 46p/O11 Aft 12.3 147.49 
2 46D/Oll Aft 11.0 91 90 58.0° 
3 143D/015 Aft 9.4 106 108 118.4° 
4 143D/0L5 Aft 10.5 94 98 20.0° 
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FIGURE 13. MICRODENST'TOMETRY PANEL TRACED FOR EDGE ANALYSIS 
See microdensitometry data, APPENDIX B. 
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FIGURE 13 

Camera . - « « «© © © we oe 173 

PAGE: ca le. c0- Sct ee ee ees 46D 
Frame. . « « «© © © «© @ ow ll Aft 
Date of Photography. ... > 25 Sept 65 
Universal Grid Coordinates . 32.7 - 12.6 
Fmlargement Factor ..... Lox 
Geographic Coordinates ... 39-02eN 84-55W 
Altitude (feet)... +. 621,599 
Camera Attitude: 

PICGN. 6 aS, ac Scacse ee a S -00°19' 
ROLLA 45. Bice a. eee ee 00°06 ' 

Yaw .+« «© © © © © © © we -00°26' 
Local Sun Time... ese 1306 

Solar Elevation. . « « « « 46953! 
Solar Azimuth. .....- . 201° 
Exposure .« 6 « « 8 « 8 « * 1/183 
Vehicle Azimuth. ...... 169°58' 
Processing Level . . « «6 « Full 


Approximate flight direction 
On photog: aph 


Approximate scan direction 
on photograph 


Approximate location of photograph in format. Negative viewed with emulsion side down. 
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APPENDIX C. DENSITY READINGS 


The following density readings were measured on the steller camera 
film of Mission 1024-1. ‘They were made with a McBeth Quantalog Densi- 
tometer, Model EP 1000, with an ET20 attachment and a 0.5 mm aperture. 
They are presented here in the interest of analysis. Because the stellar 

‘film of Mission 1024-2 +- chemically fogged, density readings of it were 
not recorded. 
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, APPENDIX D. CLOUD COVER ANALYSIS 


1. Introduction 


This study represents a statistical analysis of the cloud cover on 
the photography of Mission 1024-2. The basis of this study is the cloud 
cover data for each quarter segment of every individual frame of photog- 
raphy. The data is obtained by analysts specifically trained in estimating 
cloud cover by designated categories. 


Five cloud categories have been formulated for use in this photography 
(Reference, Table 1). These categories allow for the wide latitude of 
cloud cover conditions commonly found on a frame of this photography. Note 
in Table 1 that a mean cloud percentage value has been calculated for each 
category for use in determining a combined cloud cover percentage for all 
operational passes of the mission. 


The occurrence of each cloud category within an operational pass is 
expressed as a percentage of 100 and appears in Table 2. Each percentage 
is a ratio of the number of occurrences of a given cloud cover category 
to the total number of cloud observations in a photo pass. For example: 
if the number of category 1 occurrences in a given pass is 200 out of a 
total of 1000 (250 frames x 4 quarters), all categories combined, then 
20 percent of tne pass would be classed as category l. 


Also a cloud cover percentage per pass is included in the last 
colum of Table 2 under "Cloud Cover % Per Pass". This value is deter- 
mined by the summation of the products of category percentage in each 
pass and the mean cloud percentage for that category as established in 
Table 1. For example: if it is determined that the following percentages 
exist in a given pass: 


20% Category 1 
15% Category 2 
30% Category 3 
25% Category 4 
10% Category 5 


Then, by using the mean cloud percentage established in Table 1 
the following computations are made: 


0.20 x 5.0 = 1.00% 
0.15 x 17.5 = 2.63% 
0.30 x 38.0 = 11.40% 
0.25 x 75-0 = 18.75% 
0.10 x 100.0 = 10. 
3-7 


Hence, 43.8 percent of this pass is cloud covered. 
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TABLE 1 


CLOUD COVER CATEGORIES 









Category Percent of Mean Cloud 
Number Cloud Cover Description Percentage 
1 Less than 10% Clear 5% 

2 10% - 25% Small Scattered 17.5% 

Clouds 
3 26% - 50h Large Scattered 38% 
Clouds 
4 51h - 99% Broken or Connected 75% 
Clouds 
5 100% Complete Overcast 100% 
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*Average percentage by category for mission. 
**Overall mission cloud cover percentage. 
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*Average percentage ty category for mission. 
**Overall mission cloud cover percentage. 
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